Isolation and function of a receptor for human lactoferrin in human fetal intestinal brush-border membranes.
Iron absorption is known to be higher from human milk than from infant formula or bovine milk. The high bioavailability of human milk iron suggests that lactoferrin (Lf), the major iron-binding protein in human milk, may be a factor contributing to iron absorption in infants. We have isolated a human Lf receptor from solubilized human fetal intestinal brush-border membranes by affinity chromatography using immobilized human Lf. We also investigated the interaction of 125I-labeled human Lf and bovine Lf with brush-border membrane vesicles (BBMVs) from human small intestine using a rapid filtration technique. The molecular weight of the receptor was 110,000 by sodium dodecyl sulfate-polyacrylamide gel electrophoresis under nonreducing conditions and 37,000 under reducing conditions. Competitive binding studies demonstrated specific binding of human Lf. The binding was pH dependent, with an optimum between pH 6.5 and 7.5. Scatchard plot analysis indicated 4.3 x 10(14) binding sites/mg membrane protein with an affinity constant of 0.3 x 10(6) M-1 for human Lf. Both half-Lf and deglycosylated Lf bound to the receptor with an affinity similar to intact Lf. In contrast, little binding of bovine Lf or human transferrin to human BBMVs occurred. These results suggest that the brush-border membrane receptor for human Lf may be responsible for the high iron absorption from human milk.